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The corresponding longitudinal strain follows from Eq. (1.3) 


_ S_ _ 25,000 
€ ~ E ~ 29 X 10 6 


0.000862 


From Eq. (1.4) 

u = ue = 0.31 X 0.000862 = 0.000267 

Hence, multiplying the lateral strain by the two sides of the cross section gives the mag¬ 
nitudes of contraction 


2 X 0.000267 = 0.000534 in. (0.013564 mm) 


and 


0.5 X 0.000267 = 0.0001335 in. (0.003391 mm) ♦ 


Design Problem 1.2 

A short, solid cylinder made out of wrought aluminum is to sustain a compressive stress 
of 50,000 psi. Calculate the necessary diameter of the cylinder in order not to exceed 
its radial expansion equal to Ar = 0.0025 in., assuming the modulus of elasticity to be 
10 X 10 6 psi. Indicate the magnitude of the compressive load that this cylinder can carry 
within the assigned stress limit. It is assumed that this cylinder will not buckle as a 
column. 


Solution 

From Table 1.2, the design value of Poisson’s ratio is v = 0.33. From Eq. (1.4), the 
necessary radial strain is 


A r 

- = vt 

r 


whereas, from Eq. (1.3), the longitudinal strain is 


S 

€ ~ E 


Combining Eqs. (1.7a) and (1.7b) and solving for r gives 


(1.7a) 


(1.7b) 


E(Ar) 

uS 


Hence, substituting the numerical values into Eq. (1.7c) yields 


r = 


10 X 10 6 X 0.0025 1 C1C . 

0.33 x 50,000 = X ' 515 


(1.7c) 



